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RESEARCH FUNDING

Sustaining the Data
and Bioresource Commons
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evelopment of powerful,
Dhigh-throughput technolo-

gies, together with globaliza-
tion of scientific research, presents
the biomedical research community
with unprecedented challenges for the
management, archiving, and distribu-
tion of data and bioresources (/). We
need a social contract between funding
agencies and the scientific community
to accommodate “bottom-up” integra-
tion and “top-down” financing of data-
bases and biorepositories on an inter-
national scale.

The biological commons is evolv-

ing away from a traditional differen-
tiated structure to one in which origi-
nation, ownership, and distribution of
data and materials are subsumed by
the same community (2). Scientific
progress depends on efficient and open
sharing to generate maximum value (3—
5). The traditional paradigm of sharing
scientific data and results through the
published literature is no longer effective
where new technologies produce large vol-
umes of diverse types of data and biological
materials. Critical to the maintenance, distri-
bution, and archiving of these data and mate-
rials, therefore, are stable public databases
and repositories. Provision of public funding
for these long-term repositories does not fall
into the traditional model of science fund-
ing, yet financial support is vital if we are to
maximally exploit the investment into exper-
imental science. Although funding agencies
may exhort their experimental investigators
to develop a “dissemination plan” for the
data and bioresources they develop, in real-
ity, such requirements are often not fulfilled,
and noncompliance has little or no conse-

quence. This often means that funders are
effectively washing their hands of respon-
sibility for future accessibility and reuse of
the data and bioresources whose generation
they have financed. Instead, funding for data
and bioresource repositories needs to be ring-
fenced from hypothesis-driven research and
supported sufficiently to ensure preservation
and maintenance of its outputs.

The contents of the new generation of
data and bioresources are continuously being
enhanced and augmented by the community
of user-producers. There is not a sequential
phase of research, followed by storage and
use. Databases need continually to revise their
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Globalization of biomedical research requires
sustained investment for databases and
biorepositories.

data models to accommodate new data
types. The associated bioontologies and
other informatics tools need to continue
to be developed, maintained, and applied
to data to standardize and maximize
access, retrieval, and exploitation for dis-
covery. Repositories also need to inno-
vate and respond to emerging disruptive
technologies. Consequently, any distinc-
tion between time-delimited research
projects and long-term, relatively static
infrastructures is being eroded. The tra-
ditional distinction between “infrastruc-
ture” and “research” is even less appro-
priate, presenting a challenge to those
funders who continue to think in these
terms. The additional value created by
manual data curation and integration in
databases like Mouse Genome Informat-
ics (MGI) or the Arabidopsis Informa-
tion Resource (TAIR) is enormous, yet
this activity does not fall into the recog-
nized domain of “research activity” for
many agencies.
The scale of investment required
across the life sciences may be estimated
from current funding of large community
databases and bioresources. For 2009, MGI’s
core activity funding was U.S.$6.3 million
including overhead, and for TAIR was $1.6
million. Curation activities alone of EMAGE,
the embryonic mouse in situ gene expression
database (6) based in the United Kingdom,
currently cost roughly $0.7 million per year.
The range represented here reflects the scope,
as well as amount and complexity, of data.
The amount of investment in databases
worldwide is a disproportionately small frac-
tion of overall research budgets. For example,
as little as a 5% allocation of the U.S. National
Institutes of Health spending of $20.9 billion
that constituted research grant awards in 2009
(7) would provide $1 billion toward biologi-
cal data resources and huge added value for
the community. Although some large pub-
lic databases have survived rounds of com-
petitive renewal, others have failed, often as a
result of funding policy decisions rather than
poor projects. Among high-profile databases,
the one with the most recent funding crisis
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is the Arabidopsis TAIR database (8), with
other important databases, such as Eurex-
press or Euregene, currently facing crises at
the end of their existing funding cycles. Pres-
sure will continue to grow as new community
projects come to fruition and new data types
(such as magnetic resonance images) without
a dedicated public archive, need to be in the
public domain.

Most biological stock centers have
begun charging for products and services
to meet their costs, but still require subsidy
for long-term sustainability. For example,
the annual operating costs of the European
Mutant Mouse Archive network, including
the repository and associated database (9),
are €5 million (~U.S.$7 million), of which
€2 million (U.S.$ 2.8 million) are provided
by the European Commission. U.S. reposito-
ries receive NIH subsidies; for example, in
2009 the Knockout Mouse Project (KOMP)
repository received $3.4 million and the
Jackson Laboratory Mouse Mutant Resource
received $1.5 million (7).

Various models for financial and scientific
sustainability have been tried and discussed.
“Recover costs from users” is a frequent
exhortation from funding agencies. Experi-
ence shows that the viability of such strate-
gies for databases is illusory (7/0). Public
databases depend on the community’s con-
tributing freely to the commons, the quid pro
quo being open and free access. No example
of a successful fee-for-service model organ-
ism database exists.

In a recent online survey conducted by
TAIR (11), users were strongly against the
possibility of having to pay for access. Exclu-
sion of investigators from access to data and
resources, disadvantaging those most unable
to pay (especially investigators in develop-
ing economies), was the primary reason
cited. Second, data integration, increasingly
an essential aspect of data sharing, would
be crippled by the inability to integrate data
between databases which did and did not
charge for access. The seamless network of
data (/2) would be fragmented and disabled.

We have already seen bottom-up initia-
tives for data standardization and sharing on
a global scale and acknowledgement of the
importance of the commons (3—5, 13). The
challenges for funding agencies are those of
coordination and strategy: how to adequately
recognize the transnational nature of data
and bioresources in funding instruments and
how to sustainably fund core international
resources when funding sources are likely to
remain predominantly national.

An example of the advantages of interna-
tional cooperation can be seen in the Interna-

tional Knockout Mouse Consortium (IKMC)
(14), which is generating knockouts of pro-
tein-coding genes and distributing vectors,
embryonic stem cells, and knockout mice.
It involves centers in Europe, the United
States, and Canada. International coordina-
tion has promoted efficiency and more rapid
delivery of resources to investigators and has
avoided duplication. Another is the Interna-
tional Nucleotide Sequence Database Collab-
oration, an action supported by the National
Center for Biotechnology Information (NIH),
European Molecular Biology Laboratory, and
the Japanese National Institute of Genetics.

Funded nationally, required internation-
ally, whose responsibility is it to fund future
access to dataand resources produced by proj-
ects such as the IKMC at the end of project
funding? This generic problem is recognized
by the European Council and Commission,
which established the European Strategy
Forum on Research Infrastructures (ESFRI)
program (15, 16), designed to identify stra-
tegic research road maps needed across the
sciences and to build international organiza-
tions to coordinate and receive national fund-
ing. One of these projects, Infrafrontier (17),
has as its goal the large-scale systematic phe-
notyping and archiving of mouse models to
support not only the European, but also the
international, biomedical research commu-
nity. The success of this innovative program
depends on the willingness of national agen-
cies to support novel transnational organiza-
tions. Negotiations between the partners are
under way, and Canada has recently joined
the Infrafrontier project as the first full non-
European partner.

We propose that national funding agen-
cies should initiate infrastructure coordina-
tion programs, analogous to the European
ESFRI process, from which support of inter-
nationally important databases and reposito-
ries might be sought. These funding oppor-
tunities should be restricted to data and
bioresource-sharing infrastructures. The pro-
grams would implement the shared national
research priorities of the agencies and would
reflect strengths or needs in particular fields.
This model already has fledgling examples.
For example, in plant biology, the Interna-
tional Steering Committee on Plant Genom-
ics (ISCPG) (18) includes representatives
from funding agencies in Australia, Brazil,
Canada, China, Japan, European Union, Con-
sultative Group on International Agricultural
Research, United States, and United King-
dom. The mission statement of the ISCPG
could be taken as a model for international
infrastructure coordination activity.

In this proposal, representatives of the
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national funding agencies and the scientific
community would consult on research infra-
structure priorities and needs in a particular
area, and agencies whose policy priorities
match those needs would cooperate on shared
international funding calls. A stumbling block
to universal participation in this model is that
many national agencies are currently legally
unable to provide funds to researchers in other
countries. The adoption of a legal framework
providing an international legal identity, such
as the recently developed European Research
Infrastructure Consortium (ERIC) (79) for
internationally integrated projects, would
solve this and could facilitate the mobiliza-
tion of national funds.

International harmonization of data shar-
ing and intellectual property policy could
be both necessary and highly advantageous.
Intellectual property right considerations can
be addressed through negotiation and agree-
ments between individual national funding
organizations; these are now common and
do not present insuperable problems. Inter-
agency cooperation, for example on mate-
rial transfer agreements, may accelerate the
adoption of common policies to the great
advantage of the scientific community.
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